INTRODUCTION
The extraction and code of drainage network is a basic content in the digital watershed model. Much mature software, such as ArcGIS [1] , Topaz [2] and Arc Hydro Tools [3] , is used to extract characters of drainage network. It is easy to extract characters of drainage network by using the software.
Better coding method is required in digital watershed model. Different coding methods are used by different countries, which may be particularly suited to local geography. At present, the universal coding methods mainly include German catchments coding system(LAWA), Norwegian catchments coding system(REGINE), Spanish catchments coding system and Pfafstetter [4] coding method. The LAWA coding method is hierarchical and purely numeric; it is very easy to identify the topology of catchments based on simple constraints of the resolution of DEM [1] . These sinks will lead to inaccurate flow direction, so that the extracted drainage network has a significant error or can not calculate reasonable results. So it is important to modify the elevation values of sinks before extracting drainage network in order that the water can flow over sinks along the flow direction. Through that the extracted drainage network will be continuous.
Fill Sinks tool is used to eliminate all the sinks in Arc Hydro Tools 9.2, which need to set the following three parameters: DEM, Deranged Polygon and Hydro DEM.
Figure2. "burn-in" algorithm
B. Identification of Flow Direction
Flow direction is a parameter in hydrologic modeling that is determined by finding the direction of steepest descent from each cell, the distance is determined between cell centers. Identification of flow direction is the key step as extracting drainage network. Many algorithms are used to identify flow direction, but D8 algorithm is used widely [6] .The identification of flow direction is based on a 3×3 grid. It is assumed that the water has only eight possible directions in each grid cell.
The eight directions are assigned the numbers represented by the grid may be a watershed as the value of flow accumulation of the gird cell is 0 [7] . The drainage network is built through the process. Flow accumulation is used to compute flow accumulation of drainage network in Arc Hydro Tools 9.2. which is shown in Figure 5 . And the required drainage network is extracted based on the flow direction grid and drainage network grid. Map Algebra [8] is used to realize the extraction of drainage network in ArcGIS 9.2. The detailed degree of drainage network is determined by the threshold value of flow accumulation. The drainage network is extracted when the threshold value is assigned as 100,000 grid cells in this paper. The result is shown in Figure 6 .From Figure 6 , we can conclude that the extracted drainage network (shown in Figure 6 (a)) is basically consistent with the measured drainage network (shown in Figure 6 (b)), and especially the two main stems are basically coincident. 
CODE OF DRAINAGE NETWORK

A. Principle of Coding Method
The The code consists of numbers, which is shown in Figure 7 . In the figure, , , , and indicate coding levels. The detailed coding process is as follows:
• The codes of level 1 are expressed by 2 numbers, the has not the second level code if it has not sub-tributary.
• The coding rules of level 3 or more are same as the coding rules of level 2.
• The coding process is continued until all reaches of the drainage network are coded, the coding process is completed.
It should be noted that the reaches of drainage network along the main stem are identified by the codes of inter-tributaries. Ultimately, the codes of inter-tributaries define the full drainage network. 
